This study describes the results of computed tomography (CT) of the liver, spleen, abomasum, small intestine and large intestine in 30 healthy Saanen goats. CT examination and anatomical slice preparation postmortem were performed as described in the fi rst communication. After subjective evaluation of the CT images, various variables including the length/size, volume and density of the liver, spleen and gallbladder, the wall thickness of the abomasum, small intestine and large intestine and the diameter of the intestine were measured. The liver, spleen, abomasum, small intestine and large intestine could be accurately visualised using CT.
Introduction
The goal of the present paper was to describe the CT appearance of the normal liver, abomasum, intestines and spleen in 30 healthy Saanen goats and to compare the CT images to postmortem fi ndings. of the 10th thoracic vertebra, excluding the hypodense hepatic vessels. The parenchymal density was determined in a 20-cm² area at the centre of the liver and then in a 1-cm 2 area at the periphery. The length and width of the gallbladder were measured in the plane where the gallbladder appeared the largest. The density of the gallbladder content was expressed in HU and determined in 1-cm² areas in the dorsal and ventral thirds of the gallbladder, a minimum of 5 mm from the wall. Measurements of the spleen were carried out as described for the liver. The dorsoventral length, volume (using the surface area determined from the transverse slices) and density of the spleen at its centre and periphery were determined. The thickness of the wall of the spiral colon and caecum adjacent to intraluminal gas, as well as the abomasal wall at the level of the omasum, was determined. The diameters of the jejunum and spiral colon were measured at three different locations and the largest diameter of the caecum was recorded.
Results
In all animals, the liver, spleen, abomasum and in testine could be identifi ed on all anatomic sections and the corresponding CT images ( Fig. 1) .
border of the liver was termed the craniocaudal length of the liver. The liver volume was determined in the transverse plane. First, the surface area of the liver was marked on every third transverse slice and measured electronically, and then the volume was calculated electronically (OsiriX Open Source TM 3.2.1. Syngo CT 2007S, OsiriX Foundation, Geneva, Switzerland). The liver volume was related to body weight and expressed as cm 3 per kg body weight. The density of the liver parenchyma was expressed as Hounsfi eld units (HU) and determined in the transverse plane at the level 13th thoracic vertebra in all the goats. In the transverse plane, the spleen appeared triangular with rounded borders, resting against the costal part of the abdominal wall dorsally. The dorsal sac of the rumen or its anterior blind
Liver and gallbladder
The liver was visualised from the 5th thoracic to the 1st lumbar vertebra, and was seen between the 9th and 12th thoracic vertebra in all the goats ( Fig. 2 -4 ). It was located immediately adjacent to the right abdominal wall and extended from the diaphragm next to the lungs to the sternum. Medially the reticulum was located adjacent to the liver from the 6th to 9th intercostal spaces, and the omasum, rumen and abomasum further caudally. In the sagittal plane, the right kidney was seen embedded in the renal impression of the liver. Medial to the liver, the caudal vena cava was seen dorsally, and, more ventral, the portal vein. The hepatic blood vessels appeared as hypodense bands. The mean craniocaudal length of the liver was 20.4 cm and the mean liver volume 1280.9 cm 3 , which was 21.5 cm 3 /kg body weight. The mean density of the liver parenchyma at the periphery was 60.6 HU and was signifi cantly greater than that at the centre (51.7 HU, P < 0.01). The gallbladder could be visualised in 24 of 25 goats, but was not seen in any of the three planes in one animal. It was most readily seen in the transverse plane and appeared as a round to pear-shaped structure extending beyond the ventral edge of the liver (Fig. 1, 3) . The mean length of the gallbladder was 6.9 cm and its width 3.4 cm. The mean density of the gallbladder content was 17.2 HU dorsally and 28.3 HU ventrally, which was a signifi cant difference (P < 0.01). Sediment was not seen in the gallbladder of any of the goats.
Spleen
The spleen was visualised from the 8th thoracic to the 2nd lumbar vertebra, and was seen between the 10th and sac was located medial to the spleen (Fig. 2) . In the sagittal and dorsal planes, the spleen appeared as a round to trapezoid-shaped structure between the diaphragm and rumen, and was easily differentiated from the surrounding organs ( Fig. 5 -6 ). The maximum dorsoventral size of the spleen was 7.2 cm and the volume 613.5 cm³, which was 9.9 cm³ per kg body weight. The density of the splenic parenchyma was 70.7 HU at the periphery, which was signifi cantly greater (P < 0.01) than that at the centre (62.4 HU).
Abomasum
The abomasum was seen from the 8th thoracic to the 5th lumbar vertebra, and was observed between the 10th and 13th thoracic vertebra in all the goats (Fig. 4, 7 -8) . The cranial part of the abomasum was seen as a sac-like structure lying on the ventral abdominal wall between the reticulum and rumen. Caudoventrally and towards the liver, the abomasum narrowed before it ascended toward the pylorus, which transformed into the duodenum at the level of the gallbladder. The mucosal folds were vague and diffi cult to differentiate from the liquid ingesta. The abomasal wall was 0.2 to 0.3 cm thick. An accumulation of hyperdense material consisting of sand and small stones was seen in the abomasum of 29 goats (Fig. 9 ). of the spiral colon was 1.4 cm, and the thickness of the wall varied from 0.1 to 0.3 cm. The mean diameter of the caecum was 6.1 cm, and the thickness of the caecal wall varied from 0.2 to 0.5 cm. 
Intestine
Simultaneous viewing of images taken in all three planes was required to follow the course of the intestine. Differentiation of small and large intestine was straightforward. The contents of the small intestine were liquid and homogenous and isodense relative to the intestinal wall, whereas the large intestine contained gas (black), which allowed differentiation of the intestinal wall. The wall of the small intestine could be differentiated from the luminal contents only at the cranial part of the duodenum. The small intestine was located in the caudoventral region of the abdomen, adjacent to the ventral and dorsal sacs of the rumen and the right lateral abdominal wall ( Fig. 10 -11 ). In several goats, the cranial part of the duodenum with its sigmoid fl exure could be seen next to the caudal border of the liver. The duodenum, jejunum and ileum could not be clearly differentiated. The small intestine had a mean diameter of 1.2 cm. The loops of the spiral colon were located dorsal to or between loops of the jejunum (Fig. 10 -12) . Parts of the proximal loop of the ascending colon were seen dorsally on the right. The caecum was easily identifi ed caudodorsally. However, the remainder of the intestine could be differentiated in only a few cases. The mean diameter of the loops 
Discussion
Together with the rumen and spleen, the liver occupied a major part of the cranial abdomen. The mean volume of the liver was 1280.9 cm³, which is larger than that of sheep at 912 cm 3 (Kayaalp et al., 2002) . CT was also assumed to be the most accurate reference method of determining liver volume in sheep, and probably in goats as well. However, the liver volume varied widely among individual goats, similar to results in dogs (Stieger et al., 2007) ; this fi nding led to the liver volume being expressed in relation to body weight in the latter (Stieger et al., 2007) . The liver volume in goats was 21.5 ± 4.03 cm³ per kg body weight, which was similar to the reported 24 ± 5.6 cm³ per kg body weight in dogs. Liver volume has been used to characterise dogs with portosystemic shunts, in which the liver was approximately 40 per cent smaller than in healthy dogs (Stieger et al., 2007) . Recently, portosystemic shunt was proposed in two goat kits, presented for periodic neu ro lo gic defi cits, seizures and a general loss of body condition (Wilkerson et al., 2008) . Further studies in goats with liver disease are needed to determine the clinical signifi cance of measuring CT-based liver volume in this species. The density of the liver parenchyma at the centre of the organ ranged from 38.1 to 65.5 HU in healthy goats, which is comparable to that in human liver (45 to 65 HU) (Mortele et al., 2002) . The gallbladder could be easily differentiated from the liver based on its shape, location caudoventral to the liver and liquid homogeneous contents. The large variation in the size of the gallbladder was attributable to its function as a storage organ for bile. Moreover, in cases with cholestasis, the gallbladder enlarges beyound the normal range. The increased density of the gallbladder contents ventrally was due to sedimentation of sludge. In herbivores, such as cattle, goats and sheep, sludge is infrequently seen by ultrasonography. The spleen appeared grey on CT images similar as the liver. It was a prominent organ in the cranial abdomen and was located dorsolateral to the rumen. The measurements of the spleen, especially the thickness and volume, varied greatly among the goats. The size of the spleen as a blood storage and immunological organ depends on a number of factors, including stress, age, the administration of drugs and anaesthetics. The variable 
